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(57) The purpose of the present invention is to pro- 
vide a cart for changing component supply unit used for 
a component mounting apparatus, capable of easy and 
safe changing and achieving positioning with high ac- 
curacy by having a compact lifting mechanism. The cart 
comprises a base frame 40, driver 55 for expanding the 
operation stroke of a hydraulic jack and transferring the 
movement into an up and down motion, a pair of elevat- 
ing rods 53 simultaneously lifted of lowered by the 
movement of the driver 55, a pair of supporting frame 



51 for operabty support the elevating rods 53 by means 
of guide rollers 52, and a holder 80 fixed to the elevating 
rods 53 for lifting and lowering the component supply 
unit, wherein a multi purpose space is formed surround- 
ed by the driver 55, a pair of the elevating rod 53, and 
the holder 80. By using a positioning means containing 
astructure where a positioning pin 29 of the fixing device 
4 fits in a V shaped slot 35 formed to the component 
supply unit 2 side, the component supply unit 2 may be 
positioned in two different direction by pushing the com- 
ponent supply unit 2 to a single direction. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a cart for 
changing component supply unit, which is used for in- 
stalling component supply unit onto a component 
mounting apparatus and removing the same from a 
component mounting apparatus. The present invention 
also relates to a component supply unit positioning 
mechanism for positioning a component supply unit to 
a component mounting apparatus, and a method of po- 
sitioning a component supply unit. 

BACKGROUND OF THE INVENTION 

[0002] Recently, in the field of production of circuit 
formed materials, such as electronic circuit substrates, 
there has been a demand to reduce production cycle 
time and to improve operating efficiency of manufactur- 
ing facilities by reducing setup time when changing pro- 
duction models. In such setup timing for the component 
mounting apparatus, it is important to fix the component 
supply unit so as to accurately position components at 
predetermined pick up location of the component 
mounting apparatus. Especially, in order to respond to 
recent trend of miniaturization and weight reducing of 
electronic equipments, density of mounted components 
on a circuit formed material has increased. As a result, 
a component itself tends to be smaller, and hence even 
further accurate positioning of components at setup tim- 
ing is required. 

One known way to reduce setup time is simulta- 
neous changing of supplying devices. When production 
of one specific model is completed, and a new model 
production is to be started, it is necessary to change a 
plurality of supplying devices, such as cassettes, for 
supplying a variety of components needed for produc- 
tion of the new model. Since numbers of different com- 
ponents are normally mounted on a single circuit formed 
material, it takes considerably long time to change all of 
the cassettes carrying these components. Simultane- 
ous changing of a plurality of supplying devices, which 
may be conducted outside of the component mounting 
apparatus, has made it possible to complete these time 
consuming changes prior to the next setup timing. Con- 
sequently, the setup may be performed in an efficient 
manner. In order to perform this simultaneous changing 
smoothly, a cart for changing component supply units 
(hereinafter, referred to as a "cart") is used. 
[0003] The component supply unit for holding a plu- 
rality of supplying devices as well as the cart for mount- 
ing and transporting the component supply unit are re- 
quired to satisfy conditions such as accurate positioning 
capability, low cost, stability and easy handling. In the 
course of aforementioned trends of miniaturization of 
the component and increasing of component mounting 
density, further improvement of accurate positioning for 



the purpose of repeated setup is required. 
[0004] Now, a component mounting apparatus and a 
cart of prior art is described by referring to the appended 
drawings. In the following explanation, a substrate is 

5 used as a representative of the circuit formed materials. 
In recent years, however, components may be mounted 
even on an casing of an electronic equipment. There- 
fore, a term "substrate" used hereinafter includes ail 
these kinds of materials in addition to an electronic cir- 

10 cuit substrate. Fig. 17 schematically illustrates overall 
view of a conventional component mounting apparatus. 
Referring to Fig. 17 ; a transferring device 101 transfers 
a substrate 1 02 into and out of the component mounting 
apparatus, and holds the substrate at a predetermined 

15 position while a component 103 is being mounted on it. 
in order for a mounting head 1 08 to perform a series of 
operations, such as sucking a component 103 from a 
component supply unit 106 (tray type) or 107 (cassette 
type), and mounting the component 103 onto the sub- 

20 strate 102, XY robot 1 04 transports the mounting head 
1 08 toward these predetermined positions and hold it at 
the positions. Recognizing camera 1 09 images and rec- 
ognizes a condition of the sucked component 1 03 while 
the component 1 03 being held by the mounting head 

25 1 08. 

[0005] Next, an operation of the component mounting 
apparatus structured as above is described. The sub- 
strate 102 is transferred to the mounting position and 
firmly held by the transferring device 101 . The XY robot 

30 104 transports the mounting head 108 to the position 
just above the component-supply unit 107, and each 
nozzle attached to the head 1 08 sucks a component 1 03 
for picking up. The condition of the component 103 
sucked by each nozzle is imaged by the recognizing 

35 camera 109. Based on the information recognized and 
obtained by the camera 109, necessary adjustment of 
a position of the mounting head 1 08 and an angle of the 
components 1 03 are made, and then the mounting head 
108 mounts the component 103 on the predetermined 

40 mounting position of the substrate 102. 

[0006] Next, the component supply unit 1 07 for hold- 
ing a plurality of cassettes 112, and a cart 120 used for 
simultaneous changing ot a plurality of cassettes 112 
are described. After a plurality of cassettes 112 are at- 

45 tached to the component supply unit 107, the compo- 
nent supply unit 107 Is installed on the component 
mounting apparatus and positioned by engaging with 
two positioning pins 1 1 4 provided at an fixing device 1 1 3 
of the component mounting apparatus. Fig. 18 shows a 

50 schematic perspective view of the cart 120 used for in- 
stalling the component supply unit 1 07 onto the compo- 
nent mounting apparatus. Referring to Fig. 18, the cart 
1 20 mainly comprises a base frame 1 21 , lifter 1 22, hold- 
er 1 23, and a handle 1 24. The base frame 1 21 includes 

55 movable and maneuverable trolley having total four 
wheels including two caster wheels. A lift pedal 126 is 
provided to the'base frame 1 21 for operating an hydrau- 
lic jack to lift up or lower the holder 123. 
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[0007] The component supply unit 1 07 is mounted on 
the central portion of the U shaped holder 123, which is 
supported by the lifter 122. At both ends of the holder 
123 in X direction of the drawing, positioning bars 127 
having a pair of protrusions for each are provided for 
positioning the cart 120 in 2 direction of the drawing. 
When the cart 120 is moved toward the component 
mounting apparatus in Y direction for installing the com- 
ponent supply unit 107 onto the component mounting 
apparatus, the positioning bars 127 engage with corre- 
sponding guides provided to the component mounting 
apparatus. Each protruded end of the bar 1 27 has a ta- 
pered portion which makes engagement with the guide 
easier. The handle 124, structured by a pair of bars, is 
used by an operator for maneuvering the cart 1 20 struc- 
tured as above. 

[0008] Now, the setup operation of the component 
supply unit 1 07 after completion of a production of one 
model and before starting production of another model 
is described. Referring back to Fig. 17, a cassette 112 
carrying components needed for the model of complet- 
ed production is still being fixed to the component 
mounting apparatus at one of the fixing devices 113. A 
vacant cart 1 20 is moved forward to the fixing device 
113. The component supply unit 1 07 is pulled back onto 
the holder 1 23 of that cart 1 20, and then a lift pedal 1 26 
is operated for lifting the holder 123. By this operation, 
the component supply unit 1 07 installed on the compo- 
nent mounting apparatus is lifted from the component 
mounting apparatus and held by the holder 123. When 
the cart 1 20 is moved backward together with the com- 
ponent supply unit 107, all the cassettes 112 installed 
on the component supply unit 1 07 are removed from the 
component mounting apparatus at once by a single op- 
" eration. 

[0009] Next, a different component supply unit 1 07 
holding a plurality of cassettes 112 for the next produc- 
tion model is mounted on the holder 123 of the cart 120. 
The operator moves this cart 120 forward to the fixing 
device 1 1 3 of the component mounting apparatus. Then 
the operator operates the lift pedal 126 for lifting up the 
holder 123 together with the component supply unit 1 07. 
The cart 120 is then further moved forward, and after 
the operator confirms that U shaped slots provided to 
the component supply unit 1 07, which will be described 
in detail later, engage with locating pins 114 provided to 
the fixing device, the operator again operate the lift ped- 
al 126 for lowering the component supply unit 1 07. The 
component supply unit 107 is now positioned firmly on 
the fixing device 113 of the component mounting appa- 
ratus. After the component supply unit 1 07 is installed, 
the vacant cart 1 20 is pulled backward, and the produc- 
tion resumes. 

Fig 19 shows the component supply unit 107 
viewed from its bottom, illustrating positioning mecha- 
nism for fixing the unit 1 07 to the component mounting 
apparatus. When the component supply unit 107 is 
mounted on the component mounting apparatus, the 



component supply unit 107 is pushed forward to the 
base line of the component mounting apparatus shown 
by a double-dashed line A-A. In the drawing, the bottom 
surface of the component supply unit 107 comprises 
5 base plate 116. This base plate 116 functions as a ref- 
erence plane for positioning the component supply unit 
onto the component mounting apparatus in horizontal 
direction. 

Extruded portions 117 and 118 are formed in the 

10 vicinity of both ends of the base plate 116 in X direction, 
each of which has a U shaped slot 119 facing the com- 
ponent mounting apparatus. By pushing both of the ex- 
truded portions 117 and 118 firmly against the double- 
dashed line A-A, the component supply unit is posi- 

15 tioned to the component mounting apparatus in Y direc- 
tion shown in the drawing. And when the positioning pins 
114 located on the fixing device 113 of the component 
mounting apparatus fit into the U shaped slot 1 1 9 formed 
at both extruded portions 117 and 118, the component 

20 . supply unit is positioned firmly on the component mount- 
ing apparatus in X direction. After the component supply 
unit is fixed on its position, a clamp, not shown in the 
drawing, is operated forfixing the component supply unit 
107 to the component mounting apparatus, thereby 

25 ready for resuming component mounting operation. 
[0010] In Fig. 19, the U shaped slots 119 are formed 
at both extruded portions 1 1 7 and 1 1 8. It is known, how- 
ever, that the U shaped slot 119 may be formed at only 
one of the extruded portions 117 or 118, and the other 

30 portion 1 1 7 or 1 1 8 may have a flat surface which con- 
tacts with the reference plane formed at component 
mounting apparatus side. In either cases, the position- 
ing pins 1 1 4 and the U shaped slot(s) 1 1 9 are to be tight- 
ly engaged with each other in order to position the com- 

35 ponent supply unit 1 07 on the component mounting ap- 
paratus. Therefore, the operator is required to have a 
technique to properly move the cart 120 for achieving 
this tight engagement between the positioning pins 114 
and the U shaped slot(s). 

40 

SUMMARY OF THE INVENTION 

[001 1 ] According to the component supply un it of prior 
art structured as above, it is technically difficult to con- 

45 duct simultaneous changing while achieving high level- 
of positioning accuracy. Because of recent requirement 
to achieve efficient utilization of manufacturing facilities, 
a big reel carrying a tape containing increased number 
of components are used to a cassette. Accordingly, the 

so weight of a single cassette has increased to 3kg or 5kg. 
Furthermore, because of recent requirement of multi 
functioning of electronic products, the number of cas- 
sette 1 1 2 to be installed on a component supply unit 1 07 
has increased to 20 or 30. The component supply unit 

55 107 used for simultaneous changing, therefore, should 
have enough rigidity to withstand such heavy load 
. weighing 50 kg to even 200 kg in total. As. a result, the 
cart 120 is also required to have stronger structure, 
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which leads to increased size and cost of the cart 120. 
Also, careful handling is required to accurately position 
such a heavy item, and accordingly, present operability 
of the cart is not considered satisfiable. 
[0012] Furthermore, lifter 122 of the cart 120 of prior 
art may be needed to have a linear moving bearing or 
specially designed rail for lifting and lowering such a 
heavy item, which requires increased cost and larger 
space. Since the lifter 1 22 includes an hydraulic jack lo- 
cated just beneath the holder 123 for supplying lifting 
force to the holder 1 23, extra space may not be available 
in the central area of the cart 1 20. Because of this space 
limitation, it is difficult to allocate a utility space in the 
cart 120, which may be used for, for example, accom- 
modating reels having components in a tape to be sup- 
plied by the cassette 112, or may be used for collecting 
a supplying tape or its cover tape after they are used. If 
these spaces are prepared outside of the cart 120, ex- 
cessive floor space is necessary near the component 
mounting apparatus, which may create a further prob- 
lem of operability of and accessibility to the component 
mounting apparatus. 

[001 3] Moreover, installing the component supply unit 
107 onto the component mounting apparatus by using 
cart 120 of prior art may not satisfy with recent require- 
ment of reducing setup time, and may cause a problem 
for maintaining accuracy for repeated operations. The 
cart 120 itself has a problem of its high cost, and in- 
creased size. 

[0014] Accordingly, the object of the present invention 
is to resolve the above-mentioned problems, and to pro- 
vide a cart for changing a component supply unit, which 
may reduce setup time in case producing a variety of 
substrates, achieve high level of positioning accuracy, 
with increased safety, easier handling and low cost, and 
be capable of using a compact lifter. Also it is the objects 
of the present invention to provide a positioning mech- 
anism and positioning method for achieving accurate 
and easy positioning of the component supply unit. 
[0015] One aspect of the present invention relates to 
a cart for changing component supply unit, which is con- 
nective with and separable from a component mounting 
apparatus for the purpose of simultaneous changing of 
a plurality of supplying devices attached to the compo- 
nent supply unit by installing the component supply unit 
onto the component mounting apparatus or removing 
the same from the component mounting apparatus, 
wherein the cart has a multi purpose utility space be- 
neath the component supply unit mounted on the cart. 
By utilizing such multi purpose space, operability of the 
cart is improved by lowering a center of gravity of the 
cart having the component supply unit, and by reducing 
amount of extrusion from the cart. 
[001 6] Another aspect of the present invention relates 
to a cart including: a base frame having wheels including 
caster wheels; a driver accommodated inside the base 
frame; a pair of lifters fixed to the base frame and driven 
simultaneously by the driver, and a holder fixed to a pair 



of the lifters for mounting the component supply unit, 
wherein said space is surrounded by the base frame and 
a pair of the lifter. 

[0017] Another aspect of the present invention relates 

5 to a cart in which a reel box and/or a collecting box is 
(are) provided to said space for accommodating a reel 
around which a supplying tape of the supplying device 
attached to the component supply unit are wound, and/ 
or for collecting used supplying tapes or used cover 

io tapes for covering said supplying tapes. 

[0018] The driver mentioned above may includes a 
hydraulic jack, and a lever mechanism for transferring 
stretching and contracting movements of the hydraulic 
jack to a pair of the lifters simultaneously. Each of a pair 

15 of the lifters mentioned above may include an elevating 
rod driven by the driver for lifting and lowering motions, 
and a supporting frame having a linear bearing structure 
for movably supporting the elevating rod in up and down 
directions. The linear bearing structure may include first 

20 engaging elements formed on the outer surface of the 
elevating rod along a first direction parallel to the up and 
down motion of the elevating rod, which engaging ele- 
ments are formed on two sides of the outer surface op- 
posing with each other in a second direction perpendic- 

25 ular to the first direction, and second engaging elements 
formed on circumferences of at least three guide rollers 
rotatably fixed to each of the supporting frames for hold- 
ing the elevating rod from both sides of said second di- 
rection, wherein when the first engaging elements en- 

30 gage with the second engaging elements, the at least 
three guide rollers guide a movement of the elevating 
rod in the first direction while restricting the movement 
of the elevating rod in the second direction as well as a 
third direction perpendicular to both the first and the sec- 

35 ond directions. 

[0019] Yet another aspect of the present invention re- 
lates to a cart wherein safety mechanism is provided for 
restricting movements of the driver depending on a dis- 
tance between the cart and the component mounting 

40 apparatus when the cart is moved forward to or moved 
away from the component mounting apparatus. The 
safety mechanism is designed to be switched in three 
different stages including a first stage in which down- 
ward movement of the component supply unit is restrict- 

45 ed during the cart is completely separated from the com- 
ponent mounting apparatus, a second stage in which 
both upward and downward movements of the compo- 
nent supply unit are allowed during the cart is in the pre- 
determined range of close distance from the component 

50 mounting apparatus, and a third stage in which upward 
movement of the component supply unit is restricted 
during the cart is fully pushed forward to the component 
mounting apparatus. More specifically, the safety mech- 
anism controls movements of a release lever of an hy- 

55 draulic jack, or a driving source, wherein in said first 
stage, restricting movement of the release lever so as 
not to release the hydraulic pressure for maintaining the 
hydraulic jack (56) in stretched position; in said second 
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stage, permitting movement of the release lever so as 
to allow stretching and contracting of the hydraulic jack, 
and in said third stage, restricting movement of the re- 
lease lever so as to release the hydraulic pressure for 
maintaining the hydraulic jack in contracted position. 
[0020] Yet another aspect of the present invention re- 
lates to a cart in which the holder is equipped with a 
buffer type fixing mechanism for permitting separation 
of the component supply unit from the holder by a pre- 
determined distance when the component supply unit is 
to be mounted on the holder for installing the component 
supply unit onto the component mounting apparatus. 
This mechanism is designed to mount the component 
supply unit safely on the holder of the cart and to position 
the component supply unit to the component mounting 
apparatus securely. 

The buffer type fixing mechanism may include at 
least one boit which is inserted into a through hole of the 
holding arm and fastened to the bottom surface of the 
component supply unit for holding the component sup- 
ply unit onto the holder, and a spring which may be com- 
pressed and held between a bolt head of the bolt and 
the holding arm, wherein the buffer type fixing mecha- 
nism separably holding the component supply unit onto 
the holding arm by means of the elastic force of the 
spring at the place where the bolt is fastened. 
[0021 ] Another aspect of the present invention relates 
to a cart which may be separated from the component 
mounting apparatus after the component supply unit is 
installed on the component mounting apparatus. The 
cart may be used for other purposes after it is separated 
from the component mounting apparatus. 
[0022] Yet another aspect of the present invention re- 
lates to a mechanism for positioning a component sup- 
ply unit capable of holding a plurality of supplying devic- 
es onto a fixing device provided to the component 
mounting apparatus when the component supply unit is 
to be installed on a component mounting apparatus, in- 
cluding: a first positioning means for positioning the 
component supply unit onto a first plane in substantially 
horizontal direction, and a second positioning means for 
positioning the component supply unit onto a second 
plane which is substantially perpendicular to the first 
plane, wherein the second positioning means further 
comprises a third positioning means for restricting 
movement of the component supply unit in a direction 
parallel to a line defined by intersection of the first and 
the second planes. By arranging the second positioning 
means to function as a third positioning means, opera- 
tion of the positioning may be performed quite easily 
with simple structures. 

The first positioning mechanism may include: a 
pair of horizontal guide planes, which are parallel to the 
first plane, provided to the fixing device, and a pair of 
flat portions formed on the bottom surface of the com- 
ponent supply unit and facing said pair of the horizontal 
planes, respectively, wherein when each of the flat por- 
tions is placed on each of the horizontal guide planes, 



respectively, the component supply unit may be posi- 
tioned on the first plane. 

The second positioning means may include: a pair 
of positioning elements attached to the fixing device 
5 forming a substantially vertical second plane perpendic- 
ular to the first plane, and a pair of contact elements 
formed to the component supply unit, having a distance 
between each other and facing said pair of positioning 
elements, respectively, wherein, after the component 
io supply unit is positioned on the first plane, the compo- 
nent supply unit is positioned on the second plane by 
pushing the component supply unit toward the compo- 
nent mounting apparatus so that said pair of contact el- 
ements may contact with said pair of positioning ele- 
*5 ments, respectively. 

The third positioning means is formed by a com- 
bination of one of a pair of the positioning elements pro- 
vided to the fixing device and one of a pair of contact 
elements provided to the component supply unit, where- 
in the component supply unit is positioned in the direc- 
tion parallel to a line defined by intersection of the first 
and the second planes by means of a pair of element 
forces generated at a pair of contact points between the 
contact element and the positioning element when the 
contact element of the component supply unit is pushed 
forward against the positioning element attached to the 
fixing device during the positioning of the component 
supply unit on the second plane. Either one of the posi- 
tioning element and the contact element may be in the 
form of a V shaped slot, while either one of the other 
may be in the form of a circular protrusion. 
[0023] Another 1 aspect of the present invention relates 
to a component supply unit positioning mechanism in- 
cluding: a first guide mechanism for once blocking for- 
ward movement of the component supply unit in a di- 
rection toward the component mounting apparatus; a 
second guide mechanism for guiding the component 
supply unit to lower and place onto the horizontal guide 
plane after said forward movement of the component 
supply unit is once blocked at a predetermined position; 
a third guide mechanism for guiding further forward 
movement of component supply unit mounted on the 
horizontal guide plane toward the component mounting 
apparatus so as to push a pair of the contact elements 
formed on the component supply unit against a pair of 
the positioning elements, respectively; a forth guide 
mechanism for once blocking backward movement of 
the component supply unit in a direction moving away 
from the component mounting apparatus during the time 
removing the component supply unit from the compo- 
nent mounting apparatus, and a fifth guide mechanism 
for guiding upward movement of the component supply 
unit so as to make it possible to remove the component 
supply unit from the component mounting apparatus af- 
ter the backward movement of the component supply 
unit is once blocked at a predetermined position. 

The component supply unit may include a pair of 
stopper bolts attached to a pair of vertical surfaces lo- 



25 



30 



35 



40 



45 



50 



5 



BNSDOCID: <EP 1251725A1_I_> 



9 



EP 1 251 725 A1 



10 



cated on both side ends perpendicular to the direction 
of the forward movement of the component supply unit 
toward the component mounting apparatus, and the fix- 
ing device of the component mounting apparatus may 
include vertical stoppers, horizontal stoppers, and slots 
facing against each of said vertical surfaces, wherein a 
pair of the stopper bolts and a pair of the vertical stop- 
pers function as said first and fifth guide mechanisms; 
a pair of the stopper bolts and a pair of the horizontal 
stoppers function as said second and forth guide mech- 
anisms, and a pair of the stopper bolts and a pair of the 
slots function as said third guide mechanism. 
[0024] Yet another aspect of the present invention re- 
lates to a method of positioning a component supply unit 
for installing the component supply unit onto a fixing de- 
vice of a component mounting apparatus, including: a 
first positioning step for positioning the component sup- 
ply unit onto a substantially horizontal first plane, includ- 
ing moving forward the component supply unit toward 
the fixing device, once blocking said forward movement 
at a predetermined position, and lowering and placing 
the component supply unit onto the fixing device, and a 
second positioning step for positioning the component 
supply unit on a substantially vertical second plane per- 
pendicular to the first plane, including further moving for- 
ward the component supply unit placed and positioned 
on the first plane, and blocking the forward movement 
at a predetermined position, wherein at said second po- 
sitioning step, the component supply unit is simultane- 
ously positioned in a direction parallel to a line defined 
by intersection of the first and the second planes. Ac- 
cording to this method, the component supply unit may 
easily and securely positioned with simple structures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] 

Fig. 1 is a perspective view showing schematically 
a component mounting apparatus using one em- 
bodiment of a cart for changing component supply 
unit according to the present invention. 
Fig. 2 is a perspective view of one embodiment of 
a component supply unit according to the present 
invention. 

Fig. 3 is a side elevatlonal view showing an example 
of a cassette which may be attached to a compo- 
nent supply unit used for simultaneous changing. 
Fig. 4 is a perspective view showing one embodi- 
ment of component supply unit and a fixing device 
for the component supply unit. 
Fig. 5 is a bottom view of the component supply unit 
shown in Fig. 2. 

Fig. 6 is an side elevational view of one embodiment 
of a cart for changing component supply unit ac- 
cording to the present invention. 
Fig. 7 is an fragmentary enlarged cross sectional 
side view of a cart for changing component supply 



unit shown in Fig. 6 

Fig 8 is an fragmentary enlarged cross sectional 
side view of a cart for changing component supply 
unit shown in Fig. 6, showing a different stage from 

5 Fig. 7. 

Fig. 9 is a cross sectional plan view of a cart for 
changing component supply unit shown in Fig. 6. 
Fig. 10 is a front elevational view of a cart for chang- 
ing component supply unit shown in Fig. 6 and 9. 

10 Fig. 1 1 is a fragmentary enlarged plan view of a cart 
for changing component supply unit shown in Fig. 9. 
Fig. 12(A) to 12(C) show an hydraulic pressure re- 
leasing mechanism used for one embodiment of a 
cart for changing component supply unit according 

15 to the present invention, wherein Fig. 12(A) illus- 
trates a locking stage for preventing release of hy- 
draulic pressure, Fig 12(B) illustrates a different 
stage for allowing hydraulic jack operation, and Fig 
1 2(C) illustrates a locking stage for preventing lifting 

20 operation of component supply unit. 

Fig. 1 3(A) to 1 3(F) show installing and removing op- 
erations of a component supply unit according to 
one embodiment of the present invention, wherein 
Fig. 1 3(A) to 1 3(D) illustrate installing operation and 

25 Fig 13(E) to 13(A) illustrate removing operation. 

Fig. 14(A) and 14(B) show a mechanism for clamp- 
ing a component supply unit according to the 
present invention, wherein Fig. 14(A) illustrates a 
stage prior to clamping and Fig. 14(B) illustrates a 

30 stage after clamping. 

Fig. 15(A) to 15(D) shows a positioning mechanism 
for one embodiment of a component supply unit ac- 
cording to the present invention. 
Fig. 1 6 is a fragmentary cross sectional view of buff- 

35 er type fixing mechanism for fixing a component 
supply unit, which may be used for one embodiment 
of a cart for changing component supply unit ac- 
cording to the present invention. 
Fig. 17 is a schematic perspective view of a com- 

40 ponent mounting apparatus using a cart for chang- 
ing component supply unit of prior art. 
Fig. 1 8 is a perspective view of a cart for changing 
component supply unit of prior art. 
Fig. 1 9 is a bottom view of a component supply unit 

45 of prior art. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

so [0026] The first embodiment of a cart for changing 
component supply unit and a mechanism for positioning 
the component supply unit according to the present in- 
vention are described by referring to appended draw- 
ings. Fig. 1 shows a component mounting apparatus 1 , 

55 a component supply unit 2 used for simultaneous 
changing of components, and a cart 3 for changing com- 
ponent supply unit 2 (hereinafter, referred to as a "cart") 
according to the present embodiment. Referring to Fig. 
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1 , two fixing devices 4 are provided to the component 
mounting apparatus 1 for locating two component sup- 
ply units 2 at one time. One of the fixing devices 4 in the 
left hand side of X direction of the drawing holds a com- 
ponent supply unit 2a by using a cart 3a. The fixing de- 
vice 4 on the right hand side in X direction of the drawing 
is ready for receiving another component supply unit 2 
held by another cart 3. A clamp switch 6 is provided to 
operate a clamp mechanism for securely fixing the com- 
ponent supply unit 2 to the component mounting appa- 
ratus 1 . Other structures of the component mounting ap- 
paratus 1 are similar to those explained above in con- 
nection with the conventional component mounting ap- 
paratus. 

[0027] Referring to Fig. 1 , the component supply unit 

2 holding a plurality of cassettes 7 (or supplying devic- 
es), is ready to be Installed onto the component mount- 
ing apparatus 1 . The cassette 7 shown in the drawing 
is so designed that a reel portion 8 carrying a component 
supplying tape may be accommodated in a reel box 9. 
Due to this cassette 7 design, the cart 3 according to the 
present embodiment may reduce extrusion amount of 
the cassette 7 when the cart 3 is attached to the com- 
ponent mounting apparatus 1 , and may keep its center 
of gravity at a low position, which makes handling of the 
cart 3 easier. A collecting box 10, also provided at the 
center area of the cart 3, maybe used for collecting com- 
ponent supplying tapes, or cover tapes for protecting the 
components contained in the component supplying 
tapes, after they are used. 

[0028] In Fig. 1, component supply unit 2a installed 
on the component mounting apparatus 1 is shown in a 
condition that the cart 3a is still attached to the compo- 
nent supply unit 2a. According to this condition, the reel 
box 9 and/or the collecting box 10 provided to the cart 

3 may be fully utilized for accommodating reels and/or 
collecting used tapes. The cart 3, however, may alter- 
natively be designed to be separable from the compo- 
nent mounting apparatus 1 during operation, rather than 
being attached to the component mounting apparatus 
1 , if required. This will be further described later. 
[0029] Fig. 2 shows the component supply unit 2 ac- 
cording to the present embodiment. Referring to Fig. 2, 
the component supply unit 2 mainly comprises a base 
plate 1 1 , holder plate 1 2 fixed on the base plate 1 1 , and 
a guide plate 13 attached vertically to the holder plate 
12. A stopper bolt 16 is provided to each of a pair of 
vertical surfaces 14 located at both ends of the base 
plate 1 1 in X direction of the drawing. The stopper bolts 
16 are used as guides when installing the component 
supply unit 2 onto the component mounting apparatus 
1 . A plurality of undercut slots 1 7 are formed to the hold- 
er plate 1 2 for holding a plurality of cassettes. Each cas- 
sette 7 is slid into each undercut slot 17 for attaching. 
Broken lines show one cassette 7a being attached to 
one of the undercut slot 17a. The cassettes 7 may be 
attached as many as the number of the slots 1 7. A plu- 
rality of positioning slots 1 8 are formed on the top of the 



guide plate 13 for positioning the cassettes 7: Also pro- 
vided to the guide plate 13 below the positioning slots 
18 is an air joint 19 for supplying air to the cassette 7 
individually. 

5 [0030] Fig. 3 shows an example of a cassette 7. Right 
hand side in Y direction of the drawing faces the com- 
ponent mounting apparatus 1. The cassette 7 mainly 
comprises a body 45, a reel holder 46, and a tape winder 
47. A reel 8 carrying a component supplying tape con- 
taining many components may be attached to the reel 
holder 46. The component supplying tape is wound up 
on the reel 8, and is driven by the tape winder 47 inter- 
mittingly. Components are picked up one after another 
by the component mounting apparatus 1 at a compo- 
nent pick up position 75 provided to the body 45. Under- 
cut fixing pins 76 are provided on the bottom of the body 
45 of the cassette 7. When the cassette 7 is attached to 
the component supply unit 2, the fixing pins 76 are slid 
into one of the slots 17 formed on holder plate 12. A 
locating pit 77 is provided to the right end surface of the 
body 45 in Y direction of the drawing. This locating pin 
77 is to be located in the positioning slot 18 formed on 
the guide plate 1 3 for positioning cassette 7 to the com- 
ponent supply unit 2. Also provided on the right end sur- 
face of the body 4 in Y direction of the drawing are a 
connector 78 and an air joint 79. The connector 78 is to 
be connected to the other connector provided to the 
component mounting apparatus for transmitting electric 
signals, which will be described later. The air joint 79 is 
to be connected to the other air joint 1 9 provided on the 
guide plate 13 of the component supply unit 2 for sup- 
plying air for operating a shutter covering the component 
supplying tape located at the component pick up posi- 
tion 75. 

In Fig 3, although the reel holder 46 is shown at a 
higher position of the cassette 7 as in the case of prior 
art, the reel holder 46 may be lowered in Z direction of 
the drawing as mentioned above, so that the reel 8 may 
be accommodated in the reel box 9 provided to the cart 
3 of the present embodiment. 

[0031] Fig. 4 shows the component supply unit 2 
structured as above, and the fixing device 4 for receiving 
the component supply unit 2 provided to the component 
mounting apparatus side. The fixing device 4 includes 
an end plate 21 , and a pair of arm plates 22 at both ends 
of the end plate 21 in X direction of the drawing. By this 
arrangement, blocking walls in three directions are 
formed by these plates 21 and 22's. An air joint 23 is 
provided to the end plate 21 for supplying air to the com- 
ponent supply unit 2. This air joint 23 is to be connected 
to the another air joint provided to component supply 
unit 2, which will be described below. Also provided to 
the end plate 21 are connectors 33 for transmitting and 
receiving electric signals. These connectors 33 are to 
be electrically connected to another connectors 78 pro- 
vided to the cassettes 7 (see Fig. 3) when the cassette 
7 is installed on the component supply unit 2. 
[0032] Both of the arm plates 22 are equipped with 
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guiding and positioning mechanism for positioning com- 
ponent supply unit 2 onto the component mounting ap- 
paratus 1 . Each arm plate 22 includes a horizontal guide 
surface 24 and a horizontal stopper 26 for guiding and 
positioning the component supply unit 2 in Z direction 5 
(upper and lower direction) of the drawing, a vertical 
stopper 28 and a positioning pin 29 for guiding and po- 
sitioning component supply unit 2 in Y direction (forward 
and backward direction) of the drawing, and a vertical 
guide plate 31 and a guide roller 32 for guiding compo- 
nent supply unit 2 in X direction (right and left direction) 
of the drawing. The horizontal guide plate 24 and the 
positioning pin 29 position the component supply unit 2 
onto the predetermined location of the fixing device 4 
when it is installed. The other elements, i.e. horizontal 
stopper 26, vertical stopper 28, vertical guide plate 31 
and the guide roller 32 serve to guide the component 
supply unit 2 when it is to be installed on or removed 
from the component mounting apparatus 1 . The posi- 
tioning pin 29 according to the present embodiment 
serves to position the component supply unit 2 in Y di- 
rection, as well as in X direction. Four fixing holes 27 
formed on both arm plates 22 may be used for perma- 
nently fixing the component supply unit 2 onto the fixing 
device 4 by screwing bolts through fixing holes 37 pro- 
vided to the component supply unit 2. 
[0033] Fig. 5 shows a bottom view of the component 
supply unit 2 for simultaneous changing. A stopper bolt 
16 is provided on each of a pair of vertical surfaces 14 
located both ends of the base plate 11 in X direction of 
the drawing. This stopper bolt 1 6 serves as an element 
of guide mechanism for positioning the component sup- 
ply unit 2 onto the fixing device 4. A chained line A - A 
shows the blocking wall located at the component 
mounting apparatus 1 . A V shaped slot 35 is formed in 
the vicinity of one end of the component supply unit 2 in 
X direction , and a square shaped slot 36 is formed in 
the vicinity of the other end, respectively, both of which 
face the blocking wall. Both slots 35 and 36 engage with 
positioning pins 29 provided to the fixing device 4, and 
position the component supply unit 2 in both X and Y 
directions. Four positioning holes 38 are used for posi- 
tioning component supply unit 2 when the component 
supply unit 2 is mounted on the cart 2. This will be de- 
scribed later. The air joint 39 of the component supply 
unit 2 is to be connected to the another air joint 23 pro- 
vided to the fixing device 4 when the component supply 
unit 2 is fixed to the component mounting apparatus 1 
for supplying air to the component supply unit 2. Intro- 
duced air is guided to the air joint 19 mentioned above 
(see Fig. 2), and then supplied to each cassette 7. 

A pair of holding arms 81 shown by double-dashed 
lines in Fig. 5 are elements of the cart 3 for holding the 
component supply unit 2 while it is mounted on the cart 
3. A guide slope 82 is provided to one end of each hold- 
ing arm 81 . When the cart 3 is moved forward in Y di- 
rection for installing the component supply unit 2 onto 
the component mounting apparatus 1 , the guide slopes 



82 and the guide roller 32 mentioned above jointly work 
for regulating the movement of the cart 3 in X direction. 
Four fixing holes 37 may be used for permanently fixing 
the component supply unit 2 by screwing bolts as men- 
tioned above. The component supply unit 2 may be fixed 
with bolts if changing component supply unit 2 at setup 
timing is not required, and only cassettes 7 are changed 
while the component supply unit 2 is being fixed to the 
component mounting apparatus 1 . 
[0034] Now, the structure of the cart 3 according to 
the present embodiment is described by referring to ap- 
pended drawings. Fig. 6 to Fig. 12 show details of the 
cart 3, wherein Fig. 6 shows a side elevational view, Fig. 
9 shows a plan view, and Fig. 10 shows a front eleva- 
tional view. Referring to Fig. 6, the cart 3 mainly includes 
a base frame 40, a pair of lifters 50, a driver 55, a holder 
80, and a pair of handles 90. The component supply unit 
2 holding a plurality of cassettes 7 may be mounted on 
the holder 80. The base frame 40 comprises a trolley 
with four wheels including two caster wheels. A pedal 
42 is provided to the base frame 40 for operating the 
lifters 50. 

[0035] Each lifter 50 mainly includes a supporting 
frame 51 (only one supporting frame 51 is seen in Fig. 
6) firmly fixed to the base frame 40, elevating rod 53 
(same as above) movable vertically in both ways in Z 
direction of the drawing, and at least three guide rollers 
52 for each elevating rod 53 to movably hold the rod 53. 
The driver 55 : shown by broken lines, for driving the lift- 
ers 50 is located inside the base frame 40. At least three 
guide rollers 52 are rotatably fixed to the supporting 
frame 51 and movably hold the elevating rod 53 from 
both sides in Y direction of the drawing. When the 
number of the guide rollers 52 is three : these guide roll- 
ers 52 should be allocated to both sides of the elevating 
rod 53 in a zigzag manner, or having a distance among 
each other in Z direction, so as to restrict movement of 
the elevating rod 53 in Y direction. When the number of 
the guide roller 52 is four, two rollers 52, for example, 
may be allocated in the upper portion and other two roll- 
ers 52 may be allocated in the lower portion of the rod 
53, while each set of two rollers 52 face each other in Y 
direction of the drawing. 

[0036] In Fig. 6, the holder 80 is fixed to a pair of the 
elevating rods 53 of the lifters 50. The holder 80 mainly 
includes a connecting bar 89 extending perpendicularly 
to the drawing so as to connect a pair of the elevating 
rods 53 to each other, and a pair of the holding arms 81 
(only one of them can be seen in Fig. 6) fixed to the 
connecting bar 89 and extending roughly horizontally in 
Y direction of the drawing. Two positioning pins 83 are 
attached to each of the upper surfaces of both holding 
arms 81. These positioning pins 83 fit into positioning 
holes 38 formed on the bottom of the base plate 11 of 
the component supply unit 2 for positioning the compo- 
nent supply unit 2 on the holding arms 81 . The cassettes 
7 held by the component supply unit 2 may be either 
traditional type (i.e., a type having a reel 8a at upper 
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position), or a modified type whose reel 8 may be'ac- 
commodated in the reel box 9 provided to the cart 3 of 
the-present embodiment. These reels 8 and 8a are 
heavy, since a component supplying tape carrying many 
components are wound around the reel 8 or 8a, as men- 
tioned above. Accordingly, as clearly understood by the 
drawing, it is preferable to use the cassette 7 whose reel 
8 may be accommodated in the reel box 9 so as to lower 
the center of gravity of the component supply unit 2, and 
to reduce an amount of extrusion of the reel 8 for easier 
handling of the cart 3. 

A pair of the handles 90 (only one of which can be 
seen in Fig. 6) are provided to the cart 3 for easier han- 
dling and lifting or lowering of the lifters 50. Each handle 

90 includes a hand frame 91 and a folding handle 92 at 
its one end. A grip 93, attached to one of the hand frame 

91 is used for pulling a release wire 94 to release hy- 
draulic pressure of the hydraulic jack, and to lower the 
component supply unit 2 mounted on the cart 3. The col- 
lecting box 10, shown by a double-dashed line may be 
used for collecting used component supplying tapes. 
[0037] Fig. 7 is a side elevational view in enlarged 
fragmentary cross section which shows relations be- 
tween the lifters 50 fixed to the base frame 40 and the 
driver 55. The driver 55 mainly comprises an hydraulic 
jack 56 fixed to the base frame 40, a jack side lever (first 
lever) 57 for changing an axial movement of the hydrau- 
lic jack 56 into a circular movement, a shaft 58 to hold 
the jack side lever 57 for rotation , a pair of rod side levers 
(second levers) 60 also held by the shaft 58 so as to 
transfer the circular movement of the jack side lever 57 
to a pair of elevating rods 53 for upward and downward 
movements. As shown in the drawing, by making lever 
length of the rod side levers 60 longer than lever length 
of the jack side lever 57, the axial movement of the hy- 
draulic jack 56 may be transferred to the elevating rods 
53 in an expanded manner. Due to this expansion, a 
compact hydraulic jack with short stroke may be em- 
ployed, and hence, the hydraulic jack 56 may be accom- 
modated inside the base frame 40. The arm lengths of 
both levers 57 and 60, though, may be arranged in any 
combination. An elevating pin 61 is fixed to each of the 
rod side levers 60, upon which the lower end of the el- 
evating rod 53 contacts. 

Fig. 8 shows the elevating rod 53 when It is lifted 
up by the elevating pins 61 due to stretching of the hy- 
draulic jack 56 and movement of other elements of the 
driver 55. In prior art, since the lifter is operated directly 
by an output shaft of an hydraulic jack, a relatively large 
hydraulic jack is needed in order to gain necessary 
stroke. Moreover, since the lifter is located at the center 
portion of the cart 3, the driver and the lifter occupies 
most of the space in center portion of the cart 3 (see Fig. 
18). As for the driver 55 of the cart according to the 
present embodiment, on the contrary, the short stroke 
hydraulic jack 56 may be accommodated inside the 
base.frame 40, and the movement of the hydraulic jack 
is transferred to a pair of the rod side levers 60 located 
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at both side ends of the cart 3 via the shaft 58. The rod 
side levers 60 lift up a pair of elevating rods 53, respec- 
tively, which are also located at both side ends of the 
cart 3. Due to this arrangement, a wide space with no 
5 obstacles may be obtained in the center portion of the 
cart 3 surrounded by the base frame 40, a pair of the 
lifters 50, and the holder 80. 

[0038] Fig. 9 is a plan view of the cart 3. The above- 
described arrangement may be seen more clearly in this 
10 drawing. Upper side of the Y direction of the drawing 
faces the component mounting apparatus 1. The hy- 
draulic jack 56 is seen in the center of the drawing, but 
is accommodated inside the base frame 40 and is op- 
erable upward and downward direction perpendicular to 
the drawing. As mentioned above, an hydraulic jack of 
prior art operates upward and downward at the center 
portion of the cart so as to directly move the component 
supply unit 2. Most of the central portion of the cart, 
therefore, is used for the hydraulic jack as well as other 
driving elements. Consequently, utility space is hardly 
available in such an arrangement. According to the cart 
3 of the present invention, on the contrary, an axial 
movement of the hydraulic jack is converted into a cir- 
cular movement of the jack side lever 57. This circular 
movement is then transferred, via the shaft 58, to the 
rod side levers 60 located both side ends of the X direc- 
tion of the drawing in an expanded manner. Then, the 
elevating pins 61 fixed to the rod side levers 60 simul- 
taneously lift up a pair of the elevating rods 53. In other 
wards, by accommodating the hydraulic jack 56 in small 
size inside the base frame 40, and by relocating elevat- 
ing rods 53 for lifting the component supply unit 2 from 
the center portion to both side ends of the cart 3, the 
cart 3 according to the present embodiment makes it 
possible to provide an area above the base frame 40 of 
Fig. 9 for a utility space. A pair of bearings 59 are pro- 
vided for rotatably supporting the shaft 58 at its both 
ends. 

[0039] Operation of the hydraulic jack 56 is now de- 
scribed by referring to Fig. 9. The hydraulic jack 56 has 
a lifting lever 62 for stretching the operation shaft of the 
hydraulic jack 56. One end of the lifting lever 62 is con- 
nected to a pedal 42 via a lifting wire 63. The other end 
of the lifting lever 62 is connected to a return spring 64 
which provides a return force to the lifting lever 62. 
[0040] As for contracting, or shortening the operation 
shaft of the hydraulic jack 56, a release lever 66 is con- 
nected to a shaft 68, which operates an hydraulic pres- 
sure release valve inside the hydraulic jack 56. The re- 
lease lever 66 is always pulled by a block spring 67, so 
as to block the movement of the release lever 66 and 
maintain hydraulic pressure of the hydraulic jack 56. 
Further, one end of the release wire 94, shown by dou- 
ble-dashed lines in the drawing, is connected to the re- 
lease lever 66. The other end of the release wire 94 is 
connected to the grip 93 attached to the hand frame 91 
(see Fig. 6) for releasing operation of hydraulic pressure 
of the hydraulic jack 56 by an operator. A control lever 
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69 is also provided to the hydraulic jack 56 at the hy- 
draulic pressure releasing side. Depending on the posi- 
tion of the control lever 69, hydraulic pressure releasing 
operation is prevented even when the operator grasps 
the grip 93 for releasing the pressure. An absorbing 5 
spring 70 is provided as a part of the release wire 94 at 
the vicinity of its one end near the release lever 66. This 
absorbing spring 70 absorbs pulling force of the grip op- 
eration by elastic extension of its length. Detail of this 
mechanism will be explained later. 

The control lever 69 is driven by a control shaft 71 
which is also attached to the base frame 40 at upper 
side of Y direction in the drawing facing the component 
mounting apparatus 1 . When the cart 3 is moved close 
to the component mounting apparatus 3 at the upper 
side of Y direction of the drawing, the upper end of the 
control shaft 71 is pushed back by the control bracket 
72, shown by double-dashed lines, provided to the com- 
ponent mounting apparatus 2. When the cart 3 is sepa- 
rated from the component mounting apparatus 1 . on the 
other hand, a control spring 73 pushes the control shaft 
71 back to the original extruded position. Also, the return 
spring 74 moves the control lever 69 back to the original 
position. These mechanism will be explained in detail 
later. 

[0041] Fig. 10 shows a front elevational view of the 
cart 3. Referring to this drawing, a wide space in the 
central portion of the cart 3 surrounded by the base 
frame 40, a pair of the lifters 50 located at both side ends 
of the base frame 40 in X direction of the drawing, and 
the holder 80 connecting both lifters 50 together may 
clearly be seen. A pair of the handle 90 are also fixed to 
both lifters 50, respectively. The holder 80 mainly in- 
cludes a connecting bar 89 connecting a pair of the el- 
evating rod 53 together, and a pair of holding arms 81 
fixed to the connecting bar 89 for mounting the compo- 
nent supply unit 2. Double-dashed lines in the drawing 
show the component supply unit 2 mounted on the hold- 
er 80, reels 8 located at lower position of the cassettes 
7, and a reel box 9 provided to the central space of the 
cart 3 for accommodating the reels 8. 
[0042] Now the operation of the cart 3 for mounting 
the component supply unit 2 structured as above is de- 
scribed by referring to appended drawings. Referring to 
Fig. 9, when the operator pushes the pedal 42, the lifting 
lever 62 rotates via lifting wire 63, and the hydraulic jack 
56 stretches. Since the lifting lever 62 may return to its 
original position by means of the return spring 64, a plu- 
rality of pedal operations may be made so as to stretch 
the hydraulic jack 56 up to a desired length. This stretch- 
ing of the hydraulic jack 56 is transferred to the shaft 58 
via the jack side lever 57, and the rotation of the shaft 
58 then transformed into an vertical movement of a pair 
of the rod side levers 60 in an expanded manner. This 
vertical movement then transferred to a pair of the ele- 
vating rods 53 located both side ends of X direction of 
Fig. 9 via elevating pins 61 attached to the rod side le- 
vers 60. 



In the present embodiment, each of the elevating 
rods 53 is made of a deformed pipe whose cross section 
across its longitudinal axis is deformed into fiat circle. 
This elevating rod 53 having flat circle cross section is 
movably supported by at least three guide rollers 52, 
which is rotatably fixed to the supporting frame 51 . Fig. 
11 shows the detail of this structure. Each of the guide 
rollers 52 has a dent on its circumference as shown in 
its cross section in Fig. 1 1 . The guide rollers 52 prevent 
the elevating rod 53 from moving in X direction of the 
drawing by engaging the dent with the protruding portion 
of the flat circular cross section of the elevating rod 53. 
Further, since the guide rollers are arranged to hold the 
elevating rod 53 from both side of the protruding portions 
of its flat circular cross section, the guide rollers 52 pre- 
vent the elevating rod 53 from moving in Y direction as 
well. Since all these guide rollers 52 are rotatably fixed, 
they support the elevating rod 53 in such a manner that 
the elevating rod 53 may move up and down in vertical 
direction, while its movements in X and Y directions are 
restricted. 

The cross section of the elevating rod 53 is not 
limited to the flat circle as shown in Fig. 11, but it may 
be elliptical, or circular as far as the dent formed on the 
circumferences of the guide rollers 52 may engage with 
the surface of elevating rod 53, and thereby preventing 
the movement of the elevating rod 53 in X direction. Al- 
ternatively, the cross section of the guide rollers 52 may 
have an protrusion on its circumference, and the chan- 
nel may be formed on the surface of the elevating rod 
53 in the axial direction so that the protrusion of the 
guide rollers may engage with the channel of the elevat- 
ing rod 53 for preventing the movement of the elevating 
rod 53 in X and Y directions. In general, the cross sec- 
tions of the elevating rod 53 and the guide rollers 52 may 
be formed in such a way that the first engagement 
means is formed on the outer surface of the elevating 
rod 53 and the second engagement means is formed on 
the circumference of the guide roller, and the first and 
the second engagement means may engage with each 
other so that the guide rollers restrict the movement of 
the elevating rod 53 in both X and Y directions, while the 
guide rollers permit vertical movement (movement in Z 
direction) of the elevating rod 53. 
[0043] Referring back to Fig. 9, by a series of opera- 
tions starting from pushing the pedal 42 by the operator, 
the driver 55 lifts up both elevating rods 53 of the lifters 
50, the holder 80 fixed to the elevating rod 53, and the 
component supply unit 2. Since the base frame 40 of 
the cart 3 has wheels including caster wheels 41 , the 
operator can easily move the cart 3 back and forth for 
maneuvering it. 

[0044] Next, the operation for lowering the lifter 50, 
after being lifted up as mentioned above, is described. 
First, the operator grasps the grip 93 attached to the 
handle frame 91 (see Fig. 6) for operating the release 
lever 66 of the hydraulic jack 56 shown in Fig. 9 via the 
release wire 94. By this operation, the shaft 68, which 
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is connected to the hydraulic pressure release valve, ro- 
tates, and hence the hydraulic pressure is released 
which, in turn, contracts or shortens the stretched hy- 
draulic jack 56. Due to the shrink of the hydraulic jack 
56, the elevating pins 61 , holding the elevating rod 53 5 
at upper position, loose their supporting forces, and the 
holder 80 and component supply unit 2 mounted on the 
holder 80 are lowered by their own weight. 

Now the movement of components related to the 
control lever 69, which controls and restricts the move- 10 
ment of the release lever 66, is described by referring 
to the appended drawings. In Fig. 9, the control shaft 71 
attached to the cart 3 moves the control lever 69 in three 
different stages when the control shaft 71 is being 
pushed by the bracket 72 provided to the component *s 
mounting apparatus 1 . Fig. 12(A) to Fig. 12(C) illustrate 
these three different stages. Each of the drawings 
shows the position viewed from the front of the release 
lever 66 attached to the hydraulic jack 56. The release 
lever 66 is fixed to the shaft 68 which operates the hy- 20 
draulic pressure release valve inside the hydraulic jack 
56, and the release lever 66 may rotate both in clock 
wise and counter clock wise directions. The release le- 
ver 66 is normally pulled by the block spring 67 to pre- 
vent hydraulic pressure releasing (clock wise direction 25 
in the drawing). The block spring 67 is shown on the 
right hand side of the drawing. In the opposite side of 
the drawing, the release wire 94, when pulled'by the op- 
erator with a force overcoming the spring force of the 
block spring 67, may move the release lever 66 to the 30 
direction for releasing the hydraulic pressure (counter 
clockwise direction). Further, one end of the release le- 
ver 66 engages control lever 69 which may restrict 
movement of the release lever 66 depending on the 
stages. 35 
[0045] Fig. 12(A) shows a stage where the cart 3 is 
completely separated f rom *he component mounting ap- 
paratus 1. In this stage, the control shaft 71 shown in 
Fig. 9 is fully extended by means of the control spring 
73. In such a situation, the control lever 69 blocks move- 40 
ment of the release lever 66 of the hydraulic jack 56 so 
that the hydraulic pressure release valve is kept in 
closed position. More precisely, the first engaging por- 
tion 69a, or one end of a slot formed in the control lever 
69, contacts with a portion of the release lever 66 for <5 
blocking counter clock wise rotation of the release lever 
66. Under such condition, even when the release wire 
94 is pulled by the operator toward left in the drawing, 
the release lever 66 may not be moved because of the 
blocking mechanism mentioned above. The operator's so 
pulling force of the release wire 94 is absorbed by ex- 
tension of the absorbing spring 70. This is a mechanism 
to avoid a risk of rapid descending of the lifted up com- 
ponent supply unit 2 by the operator's erroneous oper- 
ation of releasing the hydraulic pressure when the cart 55 
is separated from the component mounting apparatus 
1 . The absorbing spring 70 prevents damages of the re- 
lated components in case the operator attempts to move 



the release lever 66 forcibly under such blocking condi- 
tion. 

Fig. 12(B) shows a stage where the cart 3 ap- 
proaches the component mou nting apparatus 1 , and the 
control shaft 71 comes in contact with the control brack- 
et 72 (see Fig. 9) provided to the component mounting 
apparatus 1 , andthe control shaft 71 is one step pushed 
backward. With this contact of the control shaft 71 , the 
control lever 69 is moved one step toward right in the 
drawing. As a result of this movement, the blocking of 
rotation of the release lever 66 by the first engaging por- 
tion 69a of the control lever 69 is released, i.e., the coun- 
ter clock wise rotation of the release lever 66 becomes 
possible. In case the operator operates the grip 93 for 
pulling the release wire 94 toward left in the drawing, the 
release lever 66 rotates counter clock wise, and the hy- 
draulic pressure of the hydraulic jack 56 is released, 
thereby the elevating rods 53 are lowered. This move- 
ment permits the component supply unit 2 to be placed 
on the fixing device 4 of the component mounting appa- 
ratus 1 , which will be further described later. In case the 
operator does not grasp the grip 93 and the release wire 
94 is not pulled, the release lever 66 is kept in the same 
position for maintaining the hydraulic pressure by 
means of the block spring 67. 

[0046] Fig. 12(C) shows a stage where the cart 3 is 
completely pushed forward to the component mounting 
apparatus 1. Under this condition, the control shaft 71 
(see Fig. 9) is fully pushed backward by the control 
bracket 72 provided at the component mounting appa- 
ratus 1. By this movement of the control shaft 71, the 
control lever 69 is moved further toward right in the 
drawing. By this movement, the second engaging por- 
tion 69b, or the other end of the slot formed in the control 
lever 69, contacts with a portion of the release lever 66, 
thereby clock wise rotation of the release lever 66 is 
blocked. Further, the release lever 66 is forced to rotate 
in counter clock wise, by overcoming spring force of the 
block spring 67, and the release lever 66 is locked at 
that position. Consequently, hydraulic pressure of the 
hydraulic jack 56 is released, and therefore, the elevat- 
ing rods 53 of the lifters 50 are lowered and kept in the 
low position. Under this condition, even if the operator 
operates the pedal 42 for attempting to stretch the hy- 
draulic jack 56 erroneously, the elevating rods 53 will 
not be lifted up. This is a mechanism for avoiding a risk 
of damages against structural elements of the compo- 
nent mounting apparatus 1 , such as component sucking 
nozzles, when the component supply unit 2 is errone- 
ously lifted up while it is being installed on the fixing de- 
vice 4 of the component mounting apparatus 1 . 

In the present embodiment, the distance between 
the component mounting apparatus 1 and the cart 3 is 
detected by using the control shaft 71 , which is a simple 
structure of contact type sensor, for controlling the re- 
lease lever 66. Alternatively, the distance between the 
component mounting apparatus 1 and the cart 3 may be 
detected by using, for example, a perspective type sen- 
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sors which detect distance by blocking infra-red radia- 
tion, or a response type sensors which radiate super- 
sonic wave and detect the reflected wave etc.. The re- 
lease lever 66 may also alternatively be controlled by 
using, for example, a solenoid which is operated based 5 
on signals transmitted from such sensors. 
[0047] Next, operation of installing the component 
supply unit 2, mounted on the cart 3 as mentioned 
above, onto the fixing device 4 of the component mount- 
ing apparatus 1 , and a guiding structure for positioning 
the component supply unit 2 are described by referring 
to the appended drawings. Referring to Fig. 4, the com- 
ponent supply unit 2, mounted on the holder 80 of the 
cart 3, is moved forward in Y direction toward the fixing 
device 4 as shown- by an arrow 30. In the present spec- 
ification, moving direction toward the component mount- 
ing apparatus 1 as shown by the arrow 30 is called "for- 
ward". The component supply unit 2 is mounted on the 
holder 80 in such a way that the component supply unit 
2 is placed on the top of the holding arms 81 of the holder 
80, with four positioning pins 83 attached to the holding 
arms 81 fit into the positioning holes 38 formed on the 
component supply unit 2 (see Fig. 5). 

Under this condition, the elevating rods 53 are lift- 
ed up by operating the pedal 42 attached to the base 
frame 40, and the component supply unit 2 are held at 
the predetermined level of height while it is moved to- 
ward the component mounting apparatus 1 together 
with the cart 3. By this forward movement, the guide 
slopes 82 of the holding arms 81 shown on upper side 
in Y direction of Fig. 5 contact the guide rollers 32 pro- 
vided to both arm plates 22 of the fixing device 4 shown 
in Fig. 4, respectively, and hence the movement of the 
cart 3 in X direction is restricted by the guide rollers 32. 
Under such restriction, the cart 3 is further moved for- 
ward until when the stopper bolts 16 attached to both 
vertical surfaces 14 of the base plate 11 of the compo- 
nent supply unit 2 contact with the vertical stoppers 28 
provided to both arm plates 22 of the fixing device 4, 
and hence further forward movement of the component 
supply unit 2 is once blocked. 

Fig. 13(A) to 13(F) show relations between the 
stopper bolts 1 6 and various stoppers provided to the 
arm plate 22 of the fixing device 4. First, as shown in 
Fig. 13(A), the stopper bolt 16 facing the arm plate 22 
of the fixing device 4 is moved forward toward the fixing 
device 4 shown in right side of Y direction of the drawing, 
and the stopper bolt 1 6 contacts with the vertical stopper 
28 in Fig. 13(B). At this position, aforementioned control 
shaft 71 is one step push backward (see Fig. 12(B)). As 
a result, locking condition for keeping the hydraulic pres- 
sure of the hydraulic jack 56 is eliminated, thereby the 
component supply unit 2 may be lowered. 
[0048] By the operator's operation for lowering the 
component supply unit 2, the stopper bolt 1 6 of the com- 
ponent supply unit 2 is lowered, and the bolt 16 fits into 
the slot 20 located at right hand side in Y direction of the 
horizontal stopper 26 provided to each of the arm plates 



22 of the fixing device 4. By this lowering operation of 
the component supply unit 2, both side end portions of 
the base plate 1 1 at the bottom of the component supply 
unit 2 is placed on the horizontal guide surfaces 24 pro- 
vided to both arm plates 22 (see Fig. 4). The component 
supply unit 2 is positioned at predetermined horizontal 
direction at this stage. 

When the component supply unit 2 is forwarded 
one step further (in Y direction), the stopper bolt 1 6, as 
shown in Fig. 13(D), moves forward in Y direction of the 
drawing inside the slot 20 located beneath the vertical 
stopper 28. By this secondary movement of the compo- 
nent supply unit 2, a pair of the positioning pins 29 at- 
tached to the end plate 21 of the fixing device 4 fit into 
the V shaped slot 35 and the square shaped slot 36, 
respectively (see Fig. 5), and contact with each other. 

At this moment, as can be seen in Fig. 5, the move- 
ment of the component supply unit 2 in both Y direction 
(forward or backward directions) and X direction (right 
and left directions) of Fig. 5 are restricted by means of 
one of the positioning pins 29 and the V shaped slot 35. 
At the same time, movement of the component supply 
unit 2 in Y direction (forward or backward directions) is 
restricted by means of the another positioning pin 29 
and the square shaped slot 36. By employing such po- 
sitioning mechanism, high level of accuracy for position- 
ing may be achieved compared to the prior art mecha- 
nism using one or two of the U shaped slot(s). After the 
component supply unit 2 is positioned, a clamp switch 
6 (see Fig. 1 ) is operated and the component supply unit 
2 is clamped to the component mounting apparatus 1 , 
and the changing of plurality of cassettes 7, or the com- 
ponent supply devices, may be completed at once. 
[0049] Fig. 14 shows how the component supply unit 
2 is clamped to the component mounting apparatus 1 . 
Fig. 1 4(A) shows that the component supply unit 2 pass- 
es over an air cylinder 97 attached to the fixing device 
4 for camping, and a clamp lever 98 connected to the 
air cylinder 97. The component supply unit 2 moves for- 
ward to its predetermined fixing position. Then the 
clamp switch 6 of the component mounting apparatus 1 
is operated and, as can be seen in Fig. 14(B), the air 
cylinder 97 stretches to manipulate the clamp lever 98 
so as to clamp the component supply unit 2 to the com- 
ponent mounting apparatus 1 for completing the clamp- 
ing operation. 

[0050] When the component supply unit 2 is firmly 
clamped, aforementioned control shaft 71 for controlling 
hydraulic pressure of the hydraulic jack is fully pushed 
backward. As a result of this movement of the shaft 71 , 
the hydraulic pressure of the hydraulic jack 56 is kept in 
released position (see Fig. 12(C)) for preventing the 
component supply unit 2 from being lifted up. Lifting of 
the component supply unit 2 at this place may cause a 
damage to the structural elements of the component 
mounting apparatus 1 . Also, in the same clamped situ- 
ation, the air joint 23 provided to the fixing device 4 is 
connected to the air joint 39 provided to the component 
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supply unit 2, and the connector 33 for transmitting elec- 
tric signals is connected to the connecting point 78 pro- 
vided to the end of the cassette 7, thereby air supply 
and electric signal transmission are secured. 
[0051] Next, an operation for separating the cornpo- 5 
nent supply unit 2 from the component mounting appa- 
ratus 1 is described. This operation is basically reversed 
movement compared to the attaching operation. Name- 
ly, first, turn off the clamp switch 6, and release the com- 
ponent supply unit 2 from the component mounting ap- io 
paratus 1. Then, as seen in Fig. 13(E), the component 
supply unit 2 is pull back so that the stopper bolt 16 of 
the component supply unit 2 contacts with the horizontal 
stopper 26 attached to the fixing device 4, and the back- 
ward movement of the component supply 2 is once is 
blocked. By this movement, the control shaft 71 extends 
by one step so as to release the locking position of hy- 
draulic pressure release of the hydraulic jack 56 (see 
Fig. 12(B)), and as a result, the hydraulic jack 56 be- 
comes operable condition. The operator then operates 20 
the pedal 42 for lifting up the component supply unit 2 
high enough to make the stopper bolt 1 6 clear the level 
of the horizontal stopper 26, as seen in Fig. 3(F). Then, 
by moving the cart 3 away from the component mount- 
ing apparatus 1 (toward left in Y direction), the compo- 25 
nent supply unit 1 returns to the original position as 
shown in Fig. 1 3(A), and the separating operation is 
completed. 

[0052] As for positioning the component supply unit 2 
onto the component mounting apparatus, the V shaped 30 
slot 35 and the square shaped slot 36 are formed to the 
component supply unit 2, while the positioning pins 29 
are provided to the component mounting apparatus 1 in 
the illustrated example. It should be understood that the 
present invention is not limited to this arrangement. For 35 
example, this relation may be reversed, i.e. the position- 
ing pins 29 may be provided to the component supply 
unit 2, and the slots 35 and 36 may be formed to the 
component mounting apparatus. Alternatively, the V 
shaped slot may be modified to a square shaped slot 40 
35a having circular corners at the opening, as shown in 
Fig. 15(A), into which a V shaped projection 29a formed 
to fixing device 4 may fit. Other alternative is shown in 
Fig. 1 5(B) in which a V shaped projection 35b is formed 
to the component supply unit 2, which may be sand- 45 
wlched by a pair of pins 29b provided to the fixing device 
4. 

In these cases, aforementioned "V shaped" does 
not necessarily mean that both side of slant walls form- 
ing the V character are straight and flat walls. These 50 
walls may be, for example, curved slant walls as far as 
the each wall may preferably have a single point contact 
or a line contact with the other side of the elements. Also, 
the pin 29 is not necessarily to be a circular cylinder hav- 
ing a circular cross section, but rather it may be an el- 55 
liptical cylinder, a spherical form, or any combination 
thereof, as far as preferably a single point contact or a 
line contact may be obtained with the other side of the 



elements. 

General relation between component supply unit 
2 and the fixing device 4 at contact points is described 
by referring to Fig. 15(C). When the component supply 
unit 2 having the V shaped slot 35 is pushed against the 
component mounting apparatus 1 having the position- 
ing pin 29 by a force z, for example, two contact points 
43 and 44 are formed, each of which is either a single 
point contact or a line contact. These two contact points 
43 and 44 favorably divide the pushing force z into two 
component forces x and y pointing oblique right and left 
in X direction of the drawing by having an angle between 
each other In order to accurately position the compo- 
nent supply unit 2, it is preferable that the angles G be- 
tween a vector of the pushing force z and both vectors 
of the component force x and y are equal to or more than 
45°. When the component supply unit 2 is pushed 
against the component mounting apparatus 1 , the com- 
ponent supply unit 2 is positioned not only in Y direction 
by that pushing force, but also it is positioned in X direc- 
tion by these component forces x and y, expanding both 
way in X direction. In Fig. 15(C), the vectors of pushing 
force z and both component forces x and y are shown 
as reaction forces in reverse direction for easier under- 
standing. Alternatively, as shown in Fig. 15(D), either 
one of the component supply unit 2 or the fixing device 
4 may have a projection 29d, and one of the other may 
have a V shaped slot 35d for positioning the component 
supply unit 2, thereby generating oblique component 
forces by means of plane-to-plane contact. Therefore, 
the word "two point contacts" used here includes this 
king of plane-to-plane contact case. 
[0053] The square shaped slot 36 (see Fig. 5), or the 
other contact point of the component supply unit 2, may 
alternatively be formed as a flat surface without having 
the slot 36 for making contact with either the positioning 
pin 29 or a flat surface formed at the fixing device 4. This 
other contact point of the component supply unit 2 may 
also be a circular projection or a circular dent for making 
contact with either the positioning pin 29 or an projection 
formed to the fixing device 4. Since the V shaped slot 

35 positions the component supply unit 2 in both Y and 
X directions as describe above, the square shaped slot 

36 side may be required to position the component sup- 
ply unit 2 only in Y direction. At the square shaped slot 
36 side : it is also desirable to make a single point contact 
or a line contact in order to accurately position the com- 
ponent supply unit 2. 

[0054] In the present embodiment, the component 
supply unit 2 is designed to be positioned in horizontal 
direction by using base plate 11 located on its bottom. 
However, it is also possible to use upper side of the com- 
ponent supply unit 2 as a base plate for positioning the 
component supply unit 2. That is, for example, an upper 
surface of the base plate 1 1 may contact with a horizon- 
tal guide plane provided to the fixing device 4 by pushing 
the component supply unit 2 from the bottom for posi- 
tioning the component "supply unit 2 in horizontal direc- 
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tion. This case, however, needs some outside forces to 
push the component supply unit 2 upward against the 
base plane located above for the purpose of overcoming 
the gravity. 

[0055] Next, the second embodiment of the cart for 
changing component supply unit according to the 
present invention is described. The cart 3 according to 
the present embodiment includes buffer type fixing 
mechanism for securely positioning the component sup- 
ply unit 2 on the holder 80 of the cart 3 so that the com- 
ponent supply unit 2 would not fall off the cart 3 while 
being mounted on the cart. This buffer type fixing mech- 
anism also makes it possible to separate the cart 3 from 
the component supply unit 2 when it is installed on the 
component mounting apparatus 1 . 

As mentioned before, the component supply unit 
2 is equipped with a plurality of cassettes 7, weighing 
50 kg to 200 kg. Accordingly, if the component supply 
unit 2 falls off the cart 3 by accident, it may be dangerous 
and it may cost much by damaging precious compo- 
nents. As explained before by referring to Fig. 6, two 
types of cassettes 7 with different reel holding positions 
(which is either 8 or 8a) may be used for the cart 3 ac- 
cording to the present invention. When the cassette 7 
having the reel position 8a is attached to the component 
supply unit 2, center of gravity of the component supply 
unit 2 is shifted toward left in Y direction of the drawing. 
Therefore, if the component supply unit 2 is only placed 
on the cart without having any supports, more likely the 
component supply unit 2 falls off the cart 3. If, for exam- 
ple, bolts are used to fix the component supply unit 2 
onto the cart 3 for preventing the component supply unit 
2 from falling, the cart 3, which is fixed to the component 
supply unit 2 with the bolts, may hinder positioning of 
the component supply unit 2 when it is installed onto the 
component mounting apparatus 1 . The present embod- 
iment provides a buffer type fixing mechanism for solv- 
ing this problem. 

[0056] Fig. 1 6 shows, in enlarge scale, the buffer type 
fixing mechanism according to the present embodiment, 
which is arranged in the holding arms 81 for supporting 
the component supply unit 2 on the holder 80. Fig. 16 
shows a side elevational view of the holder 80. Right 
hand side in Y direction of the drawing faces the com- 
ponent mounting apparatus 1 . Referring to the drawing, 
the component supply unit 2 is mounted on the holding 
arms 81 of the cart 3, and the base plate 11 located on 
the bottom of the component supply unit 2 contacts with 
the upper surfaces of both of the holding arms 81 . In the 
illustrated embodiment, internal thread is formed inside 
the positioning holes 38a of the base plate 1 1 . Shoulder 
bolts 86 are inserted into a large through hole 84 and a 
small through hole 85 formed on each of the box-type 
holding arm 81, and then the shoulder bolts 86 are 
screwed up into the positioning holes 38a. 

The large through hole 84 is designed to have 
enough space for screwing the shoulder bolt 86 after it 
is inserted into hole 84. The small through hole 85 is 



designed to have a proper clearance between the hole 
85 and an larger diameter of the shoulder bolt 86 for 
positioning the shoulder bolt 86. An portion of the hold- 
ing arm 81 surrounding the small through hole 85 pro- 

5 vides a seat for a spring 88. The spring 88 is com- 
pressed between a bolt head of the shoulder bolt 86 and 
the seat around the small through hole 85 so as to 
render a spring force for pulling the shoulder bolt 86 
downward in Z direction of the drawing. By this arrange- 

10 ment, the shoulder bolt 86 provides a pulling force for 
holding the component supply unit 2 on its position and 
preventing it from falling by pulling the base plate 11 to- 
ward the holding arm 81 . 

[0057] In Fig. 16, one more positioning hole 38 locat- 
es ed away from the component mounting apparatus 1 (left 
side in the drawing) is designed only to hold the posi- 
tioning pin 83. This positioning hole 38, however, may 
also be arranged to have the similar buffer type mech- 
anism with the shoulder bolt 86 and the spring 88. 
20 [0058] The operation of the buffer type mechanism 
described above is as follows. In Fig. 16, when a counter 
clockwise force is applied to the component supply unit 
2, the spring 88 withholds such applied force, if it is 
small, and prevents the component supply unit 2 from 
25 falling. When a relatively big force is applied to the com- 
ponent supply unit 2, the spring 88 may absorb the ap- 
plied force by its elasticity, and pull the component sup- 
ply unit 2 back to its original position on the holding arms 
81 . When even a bigger force is applied to the compo- 
se* nent supply unit 2, the spring 88 is compressed up to its 
minimum length., which means the spring 88, the bolt 
head 87 of the shoulder bolt 86 and the holing arm 81 
are integrated into a single rigid body to work together 
for holding the component supply unit 2 against the ap- 
35 plied force. 

[0059] When the component supply unit 2 held by 
such buffer type fixing mechanism is to be mounted on 
the component mounting apparatus 1 , the operator op- 
erates the grip 93 (see Fig. 6) of the cart 3 for lowering 
40 both the holding arms 81 and the component supply unit 
2, after the cart 3 moves forward to the predetermined 
position. By this operation, the base plate 1 1 located on 
the bottom of the component supply unit 2 is placed on 
the horizontal guide plate 24 (see Fig. 4) provided to the 
45 fixing device 4 of the component mounting apparatus 1 , 
and the component supply unit 2 is positioned in hori- 
zontal direction. In this situation, if the cart does not have 
the buffer type fixing mechanism of the present embod- 
iment, but rather the component supply unit 2 is firmly 
so fixed to the holding arms 81 by bolts, the horizontal po- 
sitioning of the base plate 11 of the component supply 
unit 2 is hindered by the holding arms 81. In case, for 
example, the cart 3 is inclined in horizontal direction, and 
hence the holding arms 81 fixed to the cart 3 are also 
55 inclined, the base plate 11 would not fully contact with 
the horizontal guide plane 24. Accordingly, proper hori- 
zontal positioning of the component supply unit 2 on the 
component mounting apparatus 1 may not be achieved 
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by such bolt type fixing mechanism. 
[0060] According to the buffer type fixing mechanism 
of the present embodiment, on the other hand, after the 
base plate 11 of the component supply unit 2 is placed 
on the horizontal guide plate 24, the holding arms 81 
may be further lowered by compressing the spring 88, 
and this allows the base plate 11 to be separated from 
the holding arms 81 . Accordingly, even in a case the cart 
is inclined, the holding arms 81 would not hinder the po- 
sitioning of the component supply unit 2, and therefore, 
the base plate 1 1 may be completely placed on the hor- 
izontal guide plate 24. In other word, by providing the 
buffer type fixing mechanism of the present embodiment 
to the holding arms 81 , the cart 3 or the holing arms 81 
would not hinder the positioning operation of the com- 
ponent supply unit 2. 

[0061] In the illustrated buffer type fixing mechanism, 
the shoulder bolts 86 are used for functioning as a po- 
sitioning mechanism of the component supply unit 2, as 
well as a holding mechanism to hold the component 
supply unit 2 on the top of the holding arms 81 . Alterna- 
tively, at least two positioning pins 83 may be used to 
position the component supply unit 2 in its proper loca- 
tion, and separately some form of holding force may be 
used to place the component supply unit 2 firmly onto 
the holing arms 81 for achieving similar buffer function. 
This holding force may be applied by a elastic material, 
such as a spring, to connect the component supply unit 

2 and the cart 3 for pulling each other. The shoulder bolts 
86 may alternatively be normal bolts so far as loosening 
between the bolts and the positioning holes 38a is pre- 
vented. 

[0062] Next, the third embodiment of the cart for 
changing component supply unit of the present inven- 
tion is described by referring to the appended drawings. 
The cart 3 according to the present embodiment is de- 
signed to be separated from the component mounting 
apparatus 1, after the component supply unit 2 is 
clamped to the component mounting apparatus 1 . If the 
cart 3 is separable, the cart 3 may be used for other 
purposes, such as installing the other component supply 
unit 2 onto another fixing device 4 of the component 
mounting apparatus 1 . 

. Referring to Fig. 1 , the cart 3a is holding the com- 
ponent supply unit 2a, which is already mounted on the 
component mounting apparatus 1 . This is because, as 
explained before, the collecting box 10 for collecting 
used component supplying tapes or their covering 
tapes, and the reel box 9 for accommodating the reel 8 
of the cassettes 7 provided to the central area of the cart 

3 may be fully utilized. Depending on a situation, how- 
ever, it may be useful to make the cart 3 separable from 
the component mounting apparatus 1 by eliminating the 
collecting box 10 and the reel box 9. 

[0063] Toward this end, the cart 3 according to the 
present embodiment is designed to be separated from 
the component mounting apparatus 1 . In order to make 
the cart 3 separable, it is necessary to remove all the 



elements which may interfere with the component sup- 
ply unit 2 or other related elements remaining at the 
component mounting apparatus 1 side when the cart 3 
is separated from the component mounting apparatus 
5 1 . These components that may interfere with others in- 
clude the connecting bar 89 of the holder 80 which con- 
nects both of the elevating rods 53 as shown in Fig. 10, 
and a pair of the holding arms 81 fixed to the connecting 
bar 89, in addition to the reel box and the collecting box. 

10 The holding arms 81 may be fixed directly to the 

elevating rods 53, thereby possible interference with 
other elements may be avoided. The connecting bar 89 
may be eliminated so far as fixing the holding arms 81 
are fixed to the other elements. The connecting bar 89, 

is however, also functions to strengthen the lifters 50 by 
connecting both of the elevating rods 53 together. 
Therefore, it may be required to add some alternative 
reinforcement to the lifters 50 if the connecting bar 89 
is removed. The possible countermeasure for this, for 

20 example, is to strengthen the connecting portion be- 
tween the supporting frame 51 and the base frame 40, 
or to increase rigidity of the elevating rods 53, both of 
which are relatively easy. All other mechanism and 
structures may remain similar to these used for the cart 

25 3 shown in the first embodiment. By making these meas- 
ures for eliminating the possible obstacles and applying 
necessary reinforcement, the cart 3 may be separated 
from the component mounting apparatus 1 after the 
component supply unit 2 is clamped to the component 

30 mounting apparatus 1 . Then, the cart 3 may be used for 
other purposes. 

[0064] As explained above, according to the cart of 
the present invention for changing component supply 
unit to be used for the component mounting apparatus, 
35 wide space in the central area of the cart may be ob- 
tained by accommodating the driver inside the base 
frame, and by locating a pair of the elevating rods at both 
side ends of the cart. By providing the reel box for ac- 
commodating the reel portion of the cassette 7, and the 
40 collecting box for collecting used component supplying 
tapes and their cover tapes into such space, total floor 
space for the component mounting apparatus may by 
smaller. Further, this advantage maybe achieved by us- 
ing inexpensive mechanism such as linear moving bear- 
^5 jngs or rails to the lifter. 

[0065] Furthermore, according to the present inven- 
tion, falling of the component supply unit, or possible 
damages of the component mounting apparatus caused 
by erroneous lifting and lowering motion of the compo- 
se) nent supply unit may be avoided by restricting lowering 
motion of the component supply unit when it is separat- 
ed from the component mounting apparatus, and by re- 
stricting lifting motions of the component supply unit 
when it is mounted on the component mounting appa- 
55 ratus, and hence, safety operation may be secured 
when the cart according to the present invention is used. 

Further, by using the positioning mechanism of the 
component supply unit according to the present inven- 
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tion, repeated accurate positioning may be achieved on- 
ly by pushing the component supply unit toward the 
component mounting apparatus only in one direction. 

Furthermore, by using the buffer type fixing mech- 
anism for mounting the component supply unit onto the 5 
cart for changing component supply unit, falling of the 
component supply unit may be avoided and positioning 
in horizontal direction may not be hindered by the cart. 
By adding this function, it becomes possible to hold the 
component supply unit on the cart in a stable condition, io 
without being influenced by variation of the weight bal- 
ance of the component supply unit due to number of the 
supplying devices attached to the component supply 
unit. 

And, by making the cart for changing component 
supply unit separable from the component supply unit 
and the component mounting apparatus, the cart may 
be used for any other purposes during the time the com- 
ponent supply unit is attached to the component mount- 
ing apparatus. 20 



Claims 

1. A cart (3) for changing component supply unit(2), 25 
which is connectible with and separable from a 
component mounting apparatus (1 ) for the purpose 

of simultaneous changing of a plurality of supplying 
devices (7) attached to the component supply unit 
(2) by installing the component supply unit (2) onto 30 
the component mounting apparatus (1) or removing 
the same from the component mounting apparatus 
(D, 

wherein the cart (3) has a multi purpose utility 
space beneath the component supply unit (2) 35 
mounted on the cart (3). 

2. The cart (3) according to claim 1 , comprising: 

abaseframe (40) havingwheels including cast- 40 
er wheels; 

a driver (55) accommodated inside the base 
frame (40); 

a pair of lifters (50) fixed to the base frame (40) 
and driven simultaneously by the driver (55), 4 $ 
and 

a holder (80) fixed to a pair of the lifters (50) for 
holding the component supply unit (2), 

wherein said space is surrounded by the base so 
frame (40) and a pair of the lifter (50). 

3. The cart (3) according to claim 1 or 2, wherein a reel 
box (9) and/or a collecting box (1 0) are provided to 
said space for accommodating a reel (8) around 55 
which a supplying tape of the supplying device (7) 
attached to the component supply unit (2) are 
wound, and/or for collecting used supplying tapes 



or used cover tapes for covering said supplying 
tapes. 

4. The cart (3) according to claim 2 or 3, wherein the 
driver (55) comprises: 

a hydraulic jack (56), and 
a lever mechanism for transferring stretching 
and contracting movements of the hydraulic 
jack (56) to a pair of the lifters (50) simultane- 
ously. 

5. The cart (3) according to claim 4, wherein the lever 
mechanism transfers stretching and contracting 
movements of the hydraulic jack (56) to a pair of the 
lifter (50) in an expanded manner. 

6. The cart (3) according to claim 4 or 5, wherein the 
lever mechanism comprises: 

a first lever (57) for changing the stretching and 
contracting movements of the hydraulic jack 
(56) into circular movements; 
a shaft (58) fixing the first lever (57) in a rotat- 
able manner around the axis of the shaft (58), 
a pair of second levers (60) for simultaneously 
lifting or lowering each of the lifters (50), where- 
in one ends of both second levers (60) are fixed 
to each end of the shaft (58) so as to be rotat- 
able around the axis of the shaft (58). 

7. The cart (3) according to any one of claims 2 to 6, 
wherein each of a pair of the lifters (50) comprises: 

an elevating rod (53) driven by the driver (55) 
for lifting and lowering movements, and 
a supporting frame (51) having a linear bearing 
structure for movably supporting the elevating 
rod (53) in up and down directions. 

8. The cart (3) according to claim 7, wherein the linear 
bearing structure comprises: 

first engaging elements formed on the outer 
surface of the elevating rod (53) along a first 
direction parallel to the up and down motion of 
the elevating rod (53), which engaging ele- 
ments are formed on two sides of the outer sur- 
face opposing with each other in a second di- 
rection perpendicular to the first direction, and 
second engaging elements formed on circum- 
ferences of at least three guide rollers rotatably 
fixed to each of the supporting frames (51) for 
holding the elevating rod (53) from both sides 
of said second direction, 

wherein when the first engaging elements en- 
gage with the second engaging elements, the at 
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least three guide rollers (52) guide a movement of 
the elevating rod (53) in the first direction while re- 
stricting the movement of the elevating rod (53) in 
the second direction as well as a third direction per- 
pendicular to both the first and the second direc- 5 
tions. 

9. The cart (3) according to claim 8, wherein the at 
least three guide rollers (52) comprises: 

10 

two guide rollers (52) being located on one side 
of the outer surface of the elevating rod (53) in 
the second direction by having a distance be- 
tween each other in the first direction, and 
one guide roller (52) being located on the other is 
side of the outer surface of the elevating rod 
(53) in the second direction, being positioned 
substantially in the center of said two guide roll- 
ers (52) in the first direction. 

20 

1 0. The cart (3) according to claim 8 or 9, wherein cross 
section perpendicular to the first direction of either 
one of the first and the second engaging elements 
has an extrusion, while the cross section of the oth- 
er one of the first and the second engaging ele- 25 
ments has a dent. 

1 1 . The cart (3) according to any one of claims 2 to 1 0, 
wherein safety mechanism is provided for restrict- 
ing movements of the driver (55) depending on a 30 
distance between the cart (3) and the component 
mounting apparatus (1) when the cart (3) is moved 
forward to or away from the component mounting 
apparatus. 

35 

1 2. The cart (3) according to claim 1 1 , wherein the safe- 
ty mechanism is designed to be switched in three 
different stages comprising: 

a first stage in which downward movement of *o 
the component supply unit (2) is restricted dur- 
ing the cart (3) is completely separated from the 
component mounting apparatus (1 ), 
a second stage in which both upward and 
downward movements of the component sup- 45 
ply unit (2) are allowed during the cart (3) is in 
the predetermined range of close distance from 
the component mounting apparatus, and 
a third stage in which upward movement of the 
component supply unit (2) is restricted during so 
the cart (3) is fully pushed forward to the com- 
ponent mounting apparatus (1). 

13. The cart (3) according to claim 1 2, wherein the safe- 
ty mechanism controls movements of a release le- 55 
ver of an hydraulic jack, or a driving source, com- 
prising: 



in said first stage, restricting movement of a re- 
lease lever (66) so as not to release the hydrau- 
lic pressure for maintaining the hydraulic jack 
(56) in stretched position, 
in said second stage, permitting movement of 
the release lever (66) so as to allow stretching 
and contracting of the hydraulic jack (56), and 
in said third stage, restricting movement of the 
release lever (66) so as to release the hydraulic 
pressure for maintaining the hydraulic jack (56) 
in contracted position. 

• 14. The cart (3) according to claim 13, wherein the safe- 
ty mechanism comprises an approaching sensor, 
which is selected from a group including a contact 
type sensors, perspective type sensors, and re- 
sponse type sensors. 

15. The cart (3) according to claim 13 or 14, wherein an 
elastic material is provided as a part of a release 
wire (94) which may absorb a force pulling the re- 
lease lever (66) when the movement of the release 
lever (66) for releasing the hydraulic pressure is re- 
stricted during said first stage 

16. The cart (3) according to any one of claims 2 to 15, 
wherein the holder (80) is equipped with a buffer 
type fixing mechanism for permitting separation of 
the component supply unit (2) from the holder (80) 
by a predetermined distance during the component 
supply unit (2) is held on the holder (80) for installing 
the component supply unit (2) onto the component 
mounting apparatus (1). 

17. The cart (3) according to claim 1 6, wherein the buff- 
er type fixing mechanism comprises: 

at least one bolt (86) which is inserted into a 
through hole of the holding arm (81) and fas- 
tened to the bottom surface of the component 
supply unit (2) for holding the component sup- 
ply unit (2) onto the holder (80), and 
a spring (88) which may be compressed and 
held between a bolt head (87) of the bolt(86) 
and the holding arm (81 ), 

wherein the buffer type fixing mechanism sep- 
arably holding the component supply unit (2) onto 
the holding arm (81) by means of the elastic force 
of the spring (88) at the place where the bolt (86) is 
fastened. 

18. The cart (3) according to any one of claims 1 to 1 7, 
wherein the cart (3) may be separated from the 
component mounting apparatus (1) after the com- 
ponent supply unit (2) is installed on the component 
mounting apparatus (1). 
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19. A positioning mechanism for positioning a compo- 
nent supply unit (2) capable of holding a plurality of 
supplying devices (7) onto a fixing device (4) pro- 
vided to the component mounting apparatus (1) 
when the component supply unit (2) is to be in- 
stalled on a component mounting apparatus (1), 
comprising: 

a first positioning means for positioning the 

component supply unit (2) onto a first plane in 

substantially horizontal direction, and 

a second positioning means for positioning the 

component supply unit (2) onto a second plane 

which is substantially perpendicular to the first 

plane, 

wherein the second positioning means further 
comprises a third positioning means for restricting 
movement of the component supply unit (2) in a di- 
rection parallel to a line defined by intersection of 
the first and the second planes. 

20. A positioning mechanism according to claim 19, 
wherein the first positioning mechanism comprises: 

a pair of horizontal guide planes (24), which are 
parallel to the first plane, provided to the fixing 
device (4), and 

a pair of flat portions formed on the bottom sur- 
face of the component supply unit (2) and fac- 
ing said pair of the horizontal planes (24) : re- 
spectively, 

wherein when each of the flat portions is 
placed on each of the horizontal guide planes (24), 
respectively, the component supply unit (2) is posi- 
tioned on the first plane. 

21. A positioning mechanism according to claim 19 or 
20, wherein the second positioning means compris- 
es: 

a pair of positioning elements (29) attached to 
the fixing device (4) forming a substantially ver- 
tical second plane perpendicular to the first 
plane, and 

a pair of contact elements (35 and 36) formed 
to the component supply unit (2), having a dis- 
tance between each other and facing said pair 
of positioning elements (29), respectively, 

wherein, after the component supply unit (2) 
is positioned on the first plane, the component sup- 
ply unit (2) is positioned on the second plane by 
pushing the component supply unit (2) toward the 
component mounting apparatus (1 ) so that said pair 
of contact elements (35 and 36) contact with said 
pair of positioning elements (29), respectively. 



22. A positioning mechanism according to any one of 
claims 1 9 to 21 , wherein the third positioning means 
is formed by a combination of one of a pair of the 
positioning elements (29) provided to the fixing de- 

5 vice (4) and one of a pair of contact elements (35) 
provided to the component supply unit (2), 

wherein the component supply unit (2) is po- 
sitioned in the direction parallel to a line defined by 
intersection of the first and the second planes by 

10 means of a pair of element forces generated at a 
pair of contact points (43 and 44) between the con- 
tact element (35) and the positioning element (29) 
when the contact element (35) of the component 
supply unit (2) is pushed forward against the posi- 

15 tioning element (29) attached to the fixing device 
(4) during the positioning of the component supply 
unit (2) on the second plane. 

23. A positioning mechanism according to claim 22, 
20 wherein either one of the positioning element and 

the contact element is in the form of a V shaped slot 
(35), while either one of the other is in the form of a 
circular protrusion. 

25 24. A component supply unit positioning mechanism 
according to claim 19, wherein the first positioning 
means positions the component supply unit (2) on 
the substantially horizontal first plane by pushing 
the component supply unit (2) upward against a 

30 supporting plane formed to the fixing device (4) fac- 
ing below, rather than mounting the bottom plate of 
the component supply unit (2) onto the horizontal 
plane (24) 

35 25. A positioning mechanism according to claim 22 or 
23, comprising: 

a first guide mechanism for once blocking for- 
ward movement of the component supply unit 
40 (2) in a direction toward the component mount- 

ing apparatus (1); 

a second guide mechanism for guiding the 
component supply unit (2) to lower and place 
onto the horizontal guide plane (24) after said 
45 forward movement of the component supply 

unit (2) is once blocked at a predetermined po- 
sition; 

a third guide mechanism for guiding further for- 
ward movement of component supply unit (2) 

so mounted on the horizontal guide plane(24) to- 

ward the component mounting apparatus (1 ) so 
as to push a pair of the contact elements (35 
and 36) formed on the component supply unit 
(2) against a pair of the positioning elements 

55 (29), respectively; 

a forth guide mechanism for once blocking 
backward movement of the component supply 
unit (2) in a direction away from the component 
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mounting apparatus (1 ) during the time remov- 
ing the component supply unit (2) from the com- 
ponent mounting apparatus (1), and 
a fifth guide mechanism for guiding upward 
movement of the component supply unit (2) so 
as to make it possible to remove the component 
supply unit (2) from the component mounting 
apparatus (1 ) after the backward movement of 
the component supply unit (2) is once blocked 
at a predetermined position. 

26. A component supply unit positioning mechanism 
according to claim 25, wherein the component sup- 
ply unit (2) includes a pair of stopper bolts (16) at- 
tached to a pair of vertical surfaces (14) located on 
both side ends perpendicular to the direction of the 
forward movement of the component supply unit (2) 
toward the component mounting apparatus (1 ), and 
the fixing device (4) of the component mounting ap- 
paratus (1) includes vertical stoppers (28), horizon- 
tal stoppers (26), and slots (20) facing each of said 
vertical surfaces (14), 

wherein a pair of the stopper bolts (1 6) and a 
pair of the vertical stoppers (28) function as said first 
and fifth guide mechanisms; 

a pair of the stopper bolts ( 1 6) and a pair of the 
horizontal stoppers (26) function as said sec- 
ond and forth guide mechanisms, and 
a pair of the stopper bolts (1 6) and a pair of the 
slots (20) function as said third guide mecha- 
nism. 

27. A component mounting apparatus (1 ) adopting the 
component supply unit positioning mechanism ac- 
cording to any one of claims 1 9 to 26 in collaboration 
with the component supply unit (2). 

28. A method of positioning a component supply unit 
for installing the component supply unit (2) onto a 
fixing device (4) of a component mounting appara- 
tus (1), comprising: 

a first positioning step for positioning the com- 
ponent supply unit (2) onto a substantially hor- 
izontal first plane, Including moving forward the 
component supply unit (2) toward the fixing de- 
vice (4), once blocking said forward movement 
at a predetermined position, and lowering and 
placing the component supply unit (2) onto the 
fixing device (4), and 

a second positioning step for positioning the 
component supply unit (2) on a substantially 
vertical second plane perpendicular to the first 
plane, including further moving forward the 
component supply unit (2) placed and posi- 
tioned on the first plane, and blocking the for- 
ward movement at a predetermined position, 



wherein at said second positioning step, the 
component supply unit (2) is simultaneously posi- 
tioned in a direction parallel to a line defined by in- 
tersection of the first and the second planes. 

29. A method of positioning a component supply unit 
according to claim 28, wherein downward move- 
ment of the component supply unit (2) is restricted 
until the forward movement is once blocked at the 
first positioning step, and 

upward movement of the component supply 
unit (2) is restricted after the forward movement is 
blocked at the second positioning step. 
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